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The gene chip detection technique for the Mediterranean fly|| Ceratitis 


capitata| | and its related species | Diptera| | Tephritidael | 
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Quarantine Bureaul | Shenzhen[] Guangdong 518010[] China[] 3. Beijing Entry-Exit Inspection and Quarantine 
Bureau| ] Beijing 100026[] China] 4. Vector Gene Technology Company Ltd] Beijing 100176[] China] 
Abstract| | The present study eatablished genechip technique for Ceratitis capitatal] C. rosa and C. cosyral] 
in which the mitochondrial cytochrome oxidase |[] CO | [] gene was used as molecular marker] and the DNA 
sequences of fruit flie$] Dipteral | Tephritidae[ | were used as target sequence. The genechip detection system for 
fruit flies was composed of detecting probes and quality-control probes for C. capitata . The detecting probes 
included one family probe[] one genus probel] three related species probes and four species specific-probesl ] 
and the quality-control probes included anchor probel] positive probel] negative probe and blank probe[] with 
one for each. The results of gene chip showed that the specificity of detecting probes was specific to distinguish 
the three Ceratitis fruit flies. The detection method showed good repeatability and stability. The results of 
different stages] egel] pupal] larval] adultl] and different geographical provenances of C. capitata were 
completely consistent. The genechip technique for Ceratitis fruit flies provided rapid detection and species 
identification method to quarantine fruit flies from imported fresh fruits and vegetables in China. Meanwhile[] 
the technique also could be used in detecting other tephritid and related pests in plant quarantine. 
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Table 1 The fruit fly specimens used in this study 


UU Origin 





OOO Ceratitis capitata 


DU UD DL I Ceratitis cosyra 


[] DB E] DJ E] ED] Ceratitis rosa 
O O O O Bactrocera dorsalis 


[] [] South Africa 
[] [] South Africa 
[] [] South Africa 
0 O USA 
UO USA 
UO USA 
000 haly 
[] [] South Africa 
[] [] South Africa 
[] [] South Africa 
O O China 





[] [] Host [] [] Stages OOOD Collecting date 
O O Citrus reticulata [] Egg 2005.09.07 
O O Citrus reticulata [] [] Larva 2005.09.07 
O O Citrus reticulata OU Adult 2005.09.07 
O O Unknown [] Egg 2005.09.22 
O [] Unknown O O Larva 2005.09.22 
O [] Unknown [] [] Adult 2005.05.18 
O O Unknown [] [] Adult 2003.06.27 
[] [] Mangifera indica OU Larva 2006.06.20 
O O Mangifera indica OU Adult 2004.11.07 
O O Mangifera indica OU Adult 2006.06.19 
O O Euphoria longan [] [] Adult 2003 .02..06 
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Table 2 Conserved primers of gene chip for Tephritid fruit fly 


00060 OO0 DD. s'-3'0 O CE]. nif] 0/00 00060 
Name Sequence] 5'-3'[] Length Forward/ Reverse Origin 
P; TTTTAGTTGACTGGCTACATTACATGG 27 O O Forward co | 
P; CTGGAGGGGTATTTTGAAGTCATT 24 [] [] Reverse co | 
El. 37 UL a DEBE BAEDET T] 
Table 3 Detection probes of gene chip for Tephritid fruit flies 
OOOO Type 00060 00000530 00000 
Probe name Probe sequenced] 5'-3'[] Specificity 
OOOO Family probe teph AGCAAAGACTGCTCCTATTGATAAT Tephritidae [] O O O O Tephritidae probe 
0D OOO Genus probe cera AGCTGGTGAGTAGTTTAATTGTG DUDDUUUuuüulül Ceratitis probe 
DL EL E] D] D] E] UO Related-species probe caco ATAGCTGGGGAATAATTTAATTG EBENE BERATEN NNEIEE BUR, 
C. capitata and C. cosyra species probe 
[EL E] E] D] E] D]. Related-species probe caro CGTTAAACCTCCAACTGTAAA Stato ETT 
C. capitata and C. rosa species probe 
[D D D LU] Species specific probe ccca-1 AGAACAACGCCCGTTAAACC DUDUddiüduilili C. capitata species specific probe 
DU D D I] Species specific probe — ceca-2 AACAAATCCTGCTATGATAGCAAAT DHBUDDLDLULLll C. capitata species specific probe 
DU D D LU] Species specific probe CCCO CTGTTAAACCCCCAACTGTGA HOUUUUUUUUL C. cosyra species specific probe 


UU U UU Species specific probe 


cpro ACATAATGGAAGTGTGCTACAAC HOUUUGUUUUUUL C. rosa species specific probe 
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Table 4 Quality-control probes of gene chip for Tephritid fruit flies 





UU UU UW 5"-3'D) U O nl] 
Type Code Sequencd] 5'-3'[] Length 
DU OOO Anchor point probe A TGGATACCCAACTTAGCTATTAATAGTC 28 
OUUUUU Positive control probe P TGAGACCAACCAACTGAAACG 21 
[D D D UE LU] Negative control probe N GACTATAGTATAAGCGCGGTCCA 23 
O OOO * Blank control B - = 


*00000000 Water was set as blank control. 
2.2 0000060 U4QUUUUUUUWUUUU 3000006 

E] EE ET DET BEER EVER 40 Deo BI ET OOO0OO0OOOOOOO Ceres ODO 0000 
UA po OO BOO N O DD DDD D00L L E EPEE E Ee DO DO DD DDD 0000 
OOOO 10000000040 130 00 11 LI UU 





teph teph teph cera cera cera caco caco caco caro caro caro 



































=|>=|>|2> 








1 004000400000 0000000 


Fig. 1 Layout of gene chip probes for C. capitata and the related species 
HOUUUUQUGUUU 30 U 4L Explanation of abbreviations refers to Table 3 and Table 4 
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Fig. 2 Agarose gelelectrophoresis analysis of PCR products of fruit flies with P3/P5 primers 
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Fig. 3  Genechip hybridization results of C. capitata and the related species 
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